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Statistics
The data are presented as mean (SEM). Groups were compared using the unpaired two tailed Student's t test. In the proliferation studies dose dependency of the CRH incubations was analysed by multiple regression analysis followed by the Wilcoxon's signed rank sum test to determine differences between incubations.
Results

Assessment of inflammation
To confirmn induction of chronic intestinal inflammation, the gross gut score (GGS) for enterocolitis was determined. The score, which includes adhesions, mesenteric contractions, caecal serosal nodules, and caecal wall thickening, was significantly increased during the acute phase after two days (6. Immunohistochemistry Specificity of the anti-CRH serum was tested on sections of the hypothalamus from an adrenalectomised rat. Strong immunoreactive CRH staining was visible in the external layer of the median eminence at the base of the third ventricle (data not shown). Incubations with normal rabbit serum, purified rabbit IgG, as well as normal goat serum were found to be uniformly negative.
The histological appearance of chronic colitis in the caecal tip consists of active granulomatous inflammation in a transmural distribution with extensive fibrosis and evidence of an acute inflammatory component; the submucosa is particularly involved. Abundant presence of CRH immunoreactive cells in the inflamed caecum was observed in chronic enterocolitis 85 days after PG-APS injection (Fig 1A) . Anti-CRH immunostaining of caecal tip sections of normal Lewis caecum and of HSA injected control animals at 33 days (Fig  1 B) , showed a pattern of rarely scattered CRH immunoreactive cells in the submucosa, which might be of neuronal origin and weak staining of plexi in the external muscle layer. No staining was seen in crypt epithelial or neuroendocrine cells. During the chronic phase of inflammation several different cell types were found to contain irCRH. Similar to what was found in the acutely inflamed caecal tissues (two days, data not shown), CRH immunoreactivity was seen in inflammatory cells with a predominant macrophage-like appearance in the chronic phase of PG-APS induced enterocolitis (Fig 1 C) . CRH was also detected within the myenteric plexi, which appeared to be hyperplastic (Fig 1D) . In addition, mesenchymal cells lining the periphery of granulomas were positive for irCRH (Fig 1E) . Control incubations ofthe chronically inflamed caecum with normal rabbit serum, purified rabbit IgG, normal goat serum (Fig 1F) as well as serial dilutions of the primary CRH antiserum confirmed specificity of the immunostaining for CRH in gut tissue and the absence of endogenous peroxidase activity.
Tissue concentrations of CRH by radioimmunoassay Whole caecal tissue CRH concentrations were significantly increased in the chronic phase of inflammation in PG-APS-injected rats as detected by specific RIA (Fig 2A) . Smaller amounts of irCRH could also be detected in caecal tissues of HSA injected control animals. Because the increase in irCRH in chronically inflamed caecum is accompanied by a relatively large increase in the total protein content per gram ofwet tissue due to the inflammation, CRH contents were normalised based on the amount of protein extracted (Fig 2B) (Fig 2C) .
RT-PCR analysis
We were unable to detect CRH mRNA in caecal tissue samples from PG-APS or HSA injected Lewis rats by northern blot hybridisation using a cDNA probe (data not shown). However, we were able to detect CRH mRNA, which is constitutively expressed in the hypothalamus, in normal Lewis rat brain samples by this method. Therefore we used RT-PCR to detect the relatively low transcript levels of intestinal CRH mRNA. The RT-PCR amplification conditions using a semi-nested primer amplification technique were optimised using the normal Lewis rat brain as a positive control and were used to evaluate CRH mRNA expression during 29, 33 , and 85 days after PG-APS injection (Fig 3) . In contrast, the CRH mRNA message was undetectable or in some cases very low in uninjected or control HSA injected caecal tissues compared with the inflamed tissue samples.
Proliferation studies CRH stimulated the proliferation of LPMC isolated from normal Lewis rat ileum in a dose dependent fashion (Fig 4A) . Incubation of the cells with ConA (0.25 ,ug/well) stimulated proliferation to a similar extent as was obtained with the higher concentration of CRH in the non-mitogenic stimulation experiment ( Fig  4B) . However, co-incubation of ConA stimulated cells with different concentrations of CRH inhibited proliferation of LPMC (Fig 4B) . 37 We also found irCRH staining in macrophage-like cells in the inflamed caecum but not in normal or inflamed rat colonic epithelial cells. The reason for these species differences is unclear.
To establish the relative contributions of CRH derived from immune cells versus nervous tissues in PG-APS induced arthritis, Crofford et al12 treated rats with dexamethasone. Discordant effects of treatment on synovial CRH production and mononuclear cell infiltration and early increases in CRH staining prior to cellular infiltration suggested that the nervous system may contribute to the increased CRH concentrations in inflamed synovium. Similarly, CRH production by the enteric nervous system may contribute to PG-APS induced chronic enterocolitis. Wolter16 demonstrated that perikarya and nerve fibres in the myenteric plexus and submucosal nerve fibres of normal rat duodenum contain CRH. We found increased CRH staining in neuronal plexi in the chronically inflamed caecum of Lewis rats. In addition, neuropeptides can be produced by enteric glial cells, which secrete increased amounts of substance P when stimulated by ILL`38 IL1 is also a potent stimulus of CRH secretion in the brain39 and is considerably increased during chronic PG-APS induced enterocolitis.29 Interactions between cytokines and the enteric nervous system may be important in the regulation of CRH secretion and in the perpetuation of inflammation.
Increased CRH mRNA expression during different phases of chronic granulomatous enterocolitis clearly demonstrates local U production rather than transport of preformed CRH from remote production sites to the intestine. Crofford et al detected CRH mRNA in the synovium of a Lewis rat with adjuvant induced arthritis but results could not be compared with healthy joints because of unsuccessful RNA isolation from control synovium. 12 A previous report of CRH gene expression in human colonic inflammation has been difficult to reconcile with the authors' own evidence of increased CRH staining in lamina propria cells by immunohistochemistry.19 37 (Fig 3) . In most control tissues CRH mRNA were undetectable by RT-PCR, but occasionally we found low constitutive CRH gene expression in normal and HSA injected caecal control samples, consistent with the constitutive CRH peptide values in control tissues as measured by RIA (Fig 2) .
The in vitro LPMC response to CRH further supports the hypothesis that locally produced CRH has an immunomodulatory role in intestinal inflammation. In preliminary studies we found that CRH regulates proliferation of splenocytes and LPMC as well as cytokine production.40 The 
